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Introduction
Recent financial studies on capital structure have suggested that a firm's capital structure can be affected by the nature of the interaction between its incentive structure and interested parties, such as competitors, suppliers of raw materials, and labor unions (Lewis, 1986; Bronars and Deere, 1991; DeAngelo and DeAngelo, 1991; Matsa, 2010) . Studies on the relationship between labor unions and capital structure are currently of particular interest in the contemporary literature. The main finding of the studies by Klasa, Maxwell and Ortiz-Molina (2009) and Matsa (2010) is that firms have an incentive to use debt strategically in order to gain collective bargaining power in the labor union negotiation process. Matsa (2010) argues that there is a significantly negative relationship between debt financing and negotiating with a labor union. He states that firms that have militant labor unions or excess liquidity have an incentive to use capital structure to their favor when negotiating with a labor union. However, the labor union may ask to increase employee wages using any excess liquidity over and above that required for short-term debt.
Therefore, we hypothesize that firms may use much more debt to reduce the expected liquidity when they negotiate with labor unions. According to Jensen (1986) , leverage can be financed to avoid investment in riskier projects. It is also plausible that another role of debt financing is to facilitate the gaining of collective bargaining power in negotiations with the labor union.
In Korea, the number of labor union strikes has increased remarkably during the last decade, which has affected the performance of Korean manufacturing firms. For example, in July 2012, the profit of Hyundai motor company was suffered from a labor union strike that resulted in losses of approximately USD 8 million per day. Such situations provide valuable opportunities for investigating the relationship between debt financing behavior and labor union power in Korean firms.
In light of the background of this issue, we develop theoretical methodology and build testable hypotheses to empirically test whether firms in the emerging market in Korea strategically use debt financing to gain collective bargaining power when negotiating with labor unions. The time span studied was from 1999, when the International Monetary Fund (IMF) bailout loan occurred, to 2012, when Hyundai announced a labor strike. Unlike recent studies of U.S. firms, studies about the relationship between capital structure and negotiations with labor unions in the emerging Korean market are scarce. Therefore, the present research can contribute to future studies of various emerging markets and to the development of a capital structure theory in the fields of financial economics and finance.
The contributions of this paper are as follows. First, another factor affecting the debt policy of Korean firms has been found in capital structure theory. This implies that debt policy is an important factor that has not yet been recognized by either insiders or outsiders. Second, we try to find evidence of the leverage and bargaining power of labor unions in Korea. Third, we develop a new measure for calculating the concentration of labor union power and determining the robustness of the empirical results.
The remainder of this paper is organized as follows. Section 2 presents the results of previous studies. Section 3 contains a description of the theoretical framework. In Section 4, the data and empirical models are discussed, and basic statistics are given in Section 5. Section 6 consists of the conclusion.
Previous Literature
The research dealing with the relationship between capital structure and labor unions is presented in this section. The issue is extremely controversial in the analysis of such relationships because there are contradictory results concerning the relationship between a firm's decisions about capital structure and a labor union's bargaining power. Some studies, such as those by Bronars and Deere (1991) , DeAngelo and DeAngelo (1991) , and Myers and Saretto (2010) argue that there is a positive relationship. From these studies, we infer that the strategic incentive resulting from negotiations with a labor union may affect a firm's financing decisions. However, Graham and Harvey (2001) and Lee and Mas (2012) argue that there is a negative or limited relationship between capital structure and labor union negotiating power. Therefore, the goal of our study is to tackle the contradictory results presented by Bronars and Deere (1991) . Bronars and Deere (1991) show that a significantly positive relationship exists between leverage and labor unions, using union coverage as a proxy variable. However, their study has a limitation in the form of an endogeneity problem between leverage and union coverage because it considers sample data at the industry level rather than at the firm level. In addition, their study omits necessary variables. Thus, long-standing and profitable firms or industries will have higher union coverage; the factors of age and profit may result in an increased capacity to use debt financing. Therefore, the present paper resolves the endogeneity problem between leverage and union coverage that existed in the previous research of Bronars and Deere (1991) by using firm-level data and a new measure of union coverage. DeAngelo and DeAngelo (1991) argue that firms with labor unions tend to report in such a way as to make their earnings appear lower before negotiating with the labor unions than do firms without labor unions. They imply that this behavior may be related to the strategy a firm uses to make its employees recognize the firm's position in the competitive market. Myers and Saretto (2010) empirically study how leverage affects negotiations between a firm and a labor union and suggest that labor unions tend to go on strike during negotiations if their leverage decreases. They also find that firms tend to increase leverage by issuing debt and repurchasing stock in response to a labor union strike. However, the evidence for increasing debt financing occurs when the labor union's strike is successful. Therefore, the evidence is in line with the previous studies that found that firms tend to increase debt financing to obtain collective bargaining power when negotiating with labor unions. Chen et al. (2011) state that employees' collective bargaining power is positively related with firms' equity costs. We can infer that a firm's cost of equity results in increased debt financing as a lower cost financing method. Chen et al. (2011) suggest that a labor union's activity affects the firm's cost of equity. Thus, a firm with higher union coverage has a significantly higher cost of equity, regardless of adding the omitted and control variables. In particular, the premium for union coverage is higher if the labor union's bargaining power is stronger. The premium for union coverage is countercyclical; thus, the premium is lower when the business cycle is better or higher when the business cycle is otherwise.
In a recent study, Matsa (2010) analyzes whether the collective bargaining power of a labor union affects the firm's capital structure decisions by considering the changes in labor law data per U.S. state and suggests that the collective bargaining power of a labor union increases financial leverage. In addition, this study finds evidence that a firm with higher earnings volatility is more greatly influenced by the collective bargaining power of a labor union.
In terms of Korea, we considered the unpublished dissertation by Choi (2013) . We thus use more recent sample data and re-test it to confirm the robustness of analytic results of Choi (2013) . We will attempt to test it with extended sample period in order to identify the relationship between a labor union's bargaining power and a firm's leverage.
Theoretical framework
To analyze the relationship between the collective bargaining power of a labor union and leverage, we test whether higher earnings volatility leads to a reduction in the collective bargaining power of a labor union. Therefore, the relationship between earnings volatility and strategic leverage policy is analyzed using a model suggested by Holmstrom and Tirole (1996) that determines a firm's capital structure.
As the conceptual idea for a theoretical framework based on Baldwin (1983) and Grout (1984) , we can use the value of the general Nash equilibrium if a firm pursues the maximization of the shareholders' value, if the labor union pursues the maximization of profit, and if the bargaining power between the labor union and the manager is between α∈[0,1] and (1-α). This value is a reduced form of the negotiation game, as follows. In equation (1), w(r), r, and Dt indicate a wage arrived at via collective negotiation, the return on a risky asset, and debt.
However, a wage resulting from a consensus between the manager and the labor union tends to increase according to the bargaining power of the labor union and tends to increase or decrease depending on the intermediate stage or debt level. The labor union therefore encounters difficulty in maintaining the wage level desired by employees if non-labor costs and excessive debt increase. When there is a continuous margin on a project is available, the labor union has zero surplus value and the wage equals zero under the condition that r is the same as Dt.
Accordingly, maximization of the firm's value is linked to determine the financial leverage to maximize the shareholders' profit. This relationship can be logically represented by the following equation. In equation (2), the first term is equal to the cash flow at t=0 by issuing debt. The second term is equal to the total expected profit at t=1 and t=2, meaning the net wages paid to employees after negotiations between the manager and the labor union. The value of equation (2) (2)
Two logical implications can be derived from the theoretical model of the optimal debt policy of a firm from equation (2). First, the collective bargaining power of a labor union leads to an increase in the firm's debt level. The labor union's higher bargaining power allows the firm to determine debt over D − t,
, and then the optimal debt level will be increased according to the bargaining power of the labor union. Second, the collective bargaining power results in increasing the debt level of a firm with higher earnings volatility. The latent costs of financial distress will reduce the firm's leverage when the collective bargaining power of the labor union is lower and the volatility of the future cash flow is increased.
From a logical point of view, we need to understand the interaction between the labor union's collective bargaining power and earnings volatility in order to verify whether a firm is using debt strategically.
Data and empirical models
In this paper, we use sample data from Korean firms listed on the Korean Stock Exchange from 1999 to 2013. The data sources are FnGuide, the KisValue database, and Dart, a financial database of firms listed by a Korean financial supervisory service.
We select the final sample data using four filtering procedures. First, we exclude firms with an impairment of capital and workout firms. Second, we exclude financial firms. Third, we exclude firms that do not settle accounts in December. Fourth, we exclude firms with no data on labor unions, including firms with outliers at a 5 percentile and also over 100% of leverage level. Ultimately, our sample included 266 firms.
In this study, we use union coverage as the proxy variable for the collective bargaining power of a labor union at the firm level by using static and dynamic models as empirical test models.
At first, we set up a static model, including unionization rate per industry and a proxy variable for the collective bargaining power of the labor union, to understand the relationship between leverage and collective bargaining power, as follows in equation (3). Using equation (3), we try to find evidence that debt financing is being used as a strategic method in negotiations with labor unions. We expect that the collective bargaining power of a labor union will positively and significantly affect the leverage level. To prove this hypothesis that there is a strategic incentive to increase debt by earnings volatility, we set up the following equation (4). We try to confirm an interaction effect between the collective bargaining power of a labor union and earnings volatility.
In equation (4), we expect that the variable representing the collective bargaining power and earnings volatility, UPower ×Volatility, will be significantly positive. X is used as a control variable vector, such as a non-current asset ratio (tangibility), market-to-book ratio (MB), size, and return on asset (ROA), that may affect leverage.
(4) Leverage i,t = α + β 1 UPower j,t + β 2 Volatility i,t + β 3 UPower ×Volatility
Leverage = Total debts÷Total assets UPower = Labor union bargaining power = Number of member of labor union÷Number of total workers X = vector of control variables Meanwhile, we must estimate the target leverage using an observed leverage model (5) to establish a dynamic model (partial adjustment model). We set it up according to the methods of Faulkender and Petersen (2006) , Flannery and Rangan (2006) , and Lemmon et al. (2008) .
Leverage i,t = Total debts/Total assets X i,t = Vector of firm characteristics
Using equation (5), we find the target leverage by using an estimated coefficient through regression. Based on previous studies (Rajan and Zingales, 1995; Flannery and Rangan, 2006) , we use the X vector, including firm size (size), tangibility of asset (tangibility), market-to-book ratio (MB), and return on asset (ROA).
However, there is a difference between the current optimal capital structure and the future capital structure because of the costs needed to adjust the capital structure. In terms of conceptual logic, we set up equation (6).
L=Leverage=Total debts/Total assets λ=Adjustment speed L * =Target leverage
After the arrangement of equation (6) and inserting equation (5) into equation (6), we are able to derive a standardized dynamic leverage model, equation (7). Eventually, we add union coverage, earnings volatility, and an interaction term between union coverage and earnings volatility suggested by equation (8) and (9), respectively to the equation (7). Table 1 shows the basic statistics for the variables used in this paper. The mean value of union coverage and the mean value of the IUCI are 0.517 and 2.563, respectively. The leverage mean is 0.495. Table 2 shows union coverage per industry. These statistics are in line with the results of Klasa, Maxwell, and Ortiz-Molina (2009) and Matsa (2010) , who studied firms in the U.S. The highest union coverage is in the area of transportation equipment, with a mean of 63.4%, and the lowest union coverage is in medicine, with a mean of 24.7%. Table 3 shows the portfolio results based on the collective bargaining power of the labor union. The portfolios are constructed as five portfolios based on union coverage. We regard higher bargaining power as higher union coverage. The union coverage and the leverage of the portfolio with the lowest bargaining power have means of 0.1672 and of 0.4826. The union coverage and the leverage of the portfolio with the highest bargaining have means of 0.7364 and of 0.5619. Through these statistics, we can suggest that the t-test results show a significant difference between the leverage of the portfolio with the highest bargaining power and that of the portfolio with the lowest bargaining power. The t-value is 3.27 and the median score value is 3.61, with a 1% significance level.
Empirical Results

Basic statistics
This supports the hypothesis that an incentive for debt financing exists in the collective bargaining power of the labor union because the leverage mean and median increase with higher collective bargaining power.
Regression results
We apply a regression method after controlling for these variables to understand how the collective bargaining power of a labor union affects the leverage level. Table 4 shows the regression results using an empirical model based on equation (3). The coefficient value of union coverage is 0.1193 with a 1% significance level in Model 1, which does not control for firm characteristics. In Model 2, which does control for firm characteristics, we find that the coefficient value of union coverage is 0.1261 with a 1% significance level, as in Model 1. In the case of Models 3 and 4, which are considered fixed effect models, we find that the coefficient values for union coverage are positively significant, with a 5% significance level, as in Models 1 and 2 using pooled ordinary least squares (OLS). This supports the results of previous studies on U.S. firms conducted by Klasa, Maxwell, and Ortiz-Molina (2009) and Matsa (2010) . As shown in Table 5 , we use equation (4) to confirm the findings of Matsa (2010) . Using a pooled OLS and fixed effect models, Model 1 and Model 3 (without controlling for firm characteristics) and Model 2 and Model 4 (controlling for firm characteristics), show that the coefficient values of the interaction term between union coverage and earnings volatility are significant. This is in line with the previous study by Matsa (2010) in that the leverage level of a firm tends to increase with union coverage and earnings volatility.
Based on equation (8), Table 6 shows that the coefficient values of union coverage are positive at the 1% and 5% significance levels according to the results of Model 1 and Model 2. We also find the same results from Model 3 and Model 4 when using a fixed effect model. Therefore, we confirm that leverage increases when the collective bargaining power of a labor union is high, considering the speed of leverage adjustment. Table 7 shows the test results using the dynamic model based on equation (9) and considering the interaction term between bargaining power and earnings volatility. In this test, we consider two estimation methods-Sys-GMM and a fixed effect model.
According to Table 7 , there is evidence that the coefficient values of the interaction term, Union*EarnginV, are positive at the 5% significance level regardless of model. Thus, we understand that the collective bargaining power of a labor union positively affects the leverage level via the interaction of bargaining power and earnings volatility. 
Robustness test
We use the IUCI instead of union coverage. Therefore, we develop the IUCI and consider it an appropriate proxy variable for the bargaining power of a labor union because the variation attributed to a difference in industry is removed. The IUCI estimation method is as follows. We establish the following models (11), (12), (13), and (14) as the empirical models using IUCI. w] j,t = average ratio of union members in j industry to all industries at time t w i,j,t = ratio of union members in firm i in industry j at time t Table 8 shows the analytic results of equation (11) with the IUCI tested by a pooled OLS and a fixed effect model. In Table 8 , we find that the coefficient value of IUCI is positive at a 1% significance level regardless of model type. Table 9 shows the results using equation (12) as the static model. In Table 9 , we find that the interaction between bargaining power and earnings volatility positively affects leverage at a significant level. More specifically, the coefficient value of IUCI*Volatility positively affects leverage at a 1% significance level regardless of model type. Therefore, we confirm that the previous test results using union coverage are reliable and without bias. Table 10 and Table 11 show how the interaction term between bargaining power and earnings volatility affects leverage using a partial adjustment model based on equations (13) and (14).
In Table 10 , we confirm that the coefficients of the IUCI in Model 1 and Model 2, based on the Sys-GMM method, are positively significant at the 5% level regardless of model type. Table 11 shows the interaction term effect through equation (14) by considering the partial adjustment model. From Table 11 , we find significant evidence that the coefficient values of the IUCI in Model 1 and Model 2 are positively significant at the 5% and 10% levels, respectively. In Model 3 and Model 4, the coefficient values are positive at the 1% significance level.
Conclusion
In this study, we analyze how the collective bargaining power of a labor union affects a firm's leverage using Korean firms. To confirm the results of previous studies that used sample data from the U.S., we attempt to empirically test the relationship between the collective bargaining power of a labor union and leverage in order to understand whether a manager has an incentive to increase debt financing to reduce a labor union's collective bargaining power. Our study uses various empirical models, such as static and dynamic models, and considers various proxy variables for the bargaining power of a labor union to obtain robustness. Using the Sys-GMM method to resolve the endogeneity problem of Bronars and Deere (1991) , our test results provide pivotal evidence that the interaction term between the bargaining power of a labor union and earnings volatility positively affects leverage. This is in line with the findings of Chen et al. (2011) and Matsa (2010) .
The theoretical framework predicts that firms adjust their leverage level when they face the bargaining power of a labor union. Accordingly, the theoretical implication is that a labor union is one of many key factors in the adjustment of leverage level. The practical implication of our study is that managers should consider the factor of labor union power when establishing financial policy and raising funds for new projects.
The main findings of this study are as follows. We determine that the bargaining power of a labor union positively affects leverage and that the interaction term between bargaining power and earnings volatility has significant effects on leverage. In addition, we reconfirm that the bargaining power of a labor union also positively and significantly affects leverage by using a partial adjustment model, regardless of the estimation method, and including control variables. We also prove the reliability of union coverage as a proxy variable through various test methods, such as static and dynamic models, by using another variable-IUCI.
Based on our empirical results, we conclude that the bargaining power of a labor union is a key determinant in capital structure financial decisions; it also helps in the understanding of a firm manager's behavior when making financial decisions.
This paper has several limitations. First, the samples used do not cover a long period; therefore, we need to extend the sample time period. Second, it is necessary to use financial data when firms are facing a labor union strike; unfortunately, real data is not always available. A recommendation for future research is to collect data from real situations. Note: ***, **, and * are significant at the 1%, 5%, and 10% level, respectively.
